We use a Landau theory to study the instability of the homogeneous state of a mixture of linear random copolymers and diblock copolymers. Interesting features of the calculated structure factors for different components of the mixture are found, which can be directly compared with scattering experiments with selectively deuterated samples. We also investigate the least stable concentration fluctuations and find four different types of segregation modes at the spinodal depending upon the characteristics of the mixture ͑e.g., average compositions, statistical correlation lengths and volume fractions͒. The different segregation modes are also indicative of the kinetic pathways leading to the formation of ordered microstructures. Experiments probing these pathways are suggested.
I. INTRODUCTION
Mixtures of polymers and copolymers are of significant practical interest. The phase behavior of such mixtures is rich, and of fundamental interest. This has motivated numerous experimental and theoretical studies of the thermodynamics of polymeric mixtures. Much has been learned from studies regarding the phase behavior of homopolymer blends ͑e.g., see Ref. 1͒, copolymers with ordered sequence distributions ͑e.g., diblock copolymers, triblock copolymers; see reviews in Ref. 2͒ , mixtures of copolymers with ordered sequence distributions and homopolymers ͑e.g., see Refs. 3-5͒, and mixtures of diblock copolymers ͑e.g., see Refs. 3, 6 , and 7͒. In recent years, interest has also been directed toward understanding the behavior of random copolymers. These are copolymers with disordered sequence distributions. They find use in many applications. In 1991, in the U.S. alone, one million metric tons of random copolymers were manufactured. The behavior of these materials is also of interest because they have been shown to be good model systems to study the physics of frustrated systems with quenched disorder, 8, 9 and serve as simple models for proteins 10 and biomimetic polymers ͑e.g., Refs. 11-14͒. Flory-Huggins approaches, [15] [16] [17] [18] [19] and a few experiments ͑e.g., Refs. 20 and 21͒ have considered the thermodynamics of mixtures of linear random copolymers ͑LRCs͒, and mixtures of LRCs and homopolymers. In the preceding paper 22 ͑hereafter referred to as paper I͒, we developed a general Landau field theory which describes mixtures of polymeric components with different sequence statistics. We applied this theory 22 to examine the conditions for demixing of the homogeneous state for mixtures of two types of LRCs and ternary mixtures of LRCs and two homopolymers. More significantly, our theory enabled us to study the nature of the concentration fluctuations near the spinodal. These concentration fluctuations are announcements of the impending phase transition, and provide insight into the favorable kinetic pathways to form ordered phases and the behavior of the system if supercooled. These results for the nature of the concentration fluctuations are manifested in scattering functions which can be experimentally determined. The Landau theory developed in paper I also, in principle, allows studies of the ordered phases.
The phase behavior of diblock copolymers ͑DCPs͒ ͑e.g., see reviews in Ref. 2͒ , mixtures of DCPs and homopolymers ͑e.g., see Refs. 3-5͒, and mixtures of DCPs ͑e.g., see Refs. 3, 6 and 7͒ has been elucidated by numerous experimental and theoretical studies. However, to our knowledge, the behavior of mixtures of LRCs and DCPs has not been considered heretofore. Such a mixture is interesting for several reasons. The instability of the homogeneous state of mixtures of two types of LRCs and LRCs in two homopolymers studied in paper I occurs with zero wave vector. This is because for these systems in the Ising class, there is no natural length scale. Mixtures of LRCs with DCPs, however, can undergo a disorder to order transition with a finite wave vector. This is because there exists a natural length scale ͑in the DCPs͒. Studies of this Brazovskii class of systems are of fundamental interest. As we shall show, the spinodal conditions strongly depend on the characteristics of the LRCs and the volume fractions of various components. The nature of the concentration fluctuations ͑measurable by scattering experiments͒ also exhibits interesting variations with these mixture characteristics. With the advent of ways to systematically synthesize random copolymers with controlled sequence statistics ͑e.g., Ref. 23͒, scattering experiments on mixtures of LRCs and DCPs are immediately possible. Such experiments exploring the physical behavior reported in this paper should provide fundamental insights into these polymeric systems in the Brazovskii class.
Another speculation also motivates this study. Many biological functions are possible because proteins form selfassembled structures in cell membrane bilayers. It is of in-terest to design synthetic systems that can form similar structures. The simplest model of a protein is a copolymer with a disordered sequence distribution. 10 DCPs are simple synthetic systems that can form bilayers ͑e.g., Ref. 24͒. Studying mixtures of LRCs and DCPs might offer some insight into the self-assembly processes that may enable copolymers with disordered sequences to form specific microstructures in bilayers.
This paper is organized as follows: In Sec. II, we introduce the pertinent free energy functional ͑upto quadratic order͒ for mixtures of LRCs and DCPs. We then discuss our results in Sec. III. In Sec. IV, we offer brief concluding remarks.
II. THEORY
As in paper I, for simplicity, we study a system with only two types of segments ͑A and B͒. Details of the derivation of the pertinent free energy functional for mixtures of copolymers with different sequence statistics is provided in paper I. As shown there, a mean-field treatment obtains the following expression for the entropy ͑upto quadratic order͒:
where S 0 depends on the average concentration of each species and is a constant. The concentration fluctuation vector is
Because of the independence of the contributions of each species to the entropy, 22 the matrix M has a block-diagonal form; i.e., Mϭdiag͓J 1 ,J 2 ,...,J P ͔, with J t ͑tϭ1 to P͒ being 2ϫ2 matrices. The form of J t depends on the types of polymeric species labeled t. All the other elements in M are equal to zero.
Combining Eq. ͑1͒ with the standard energetic contribution from intersegment interactions, we obtain the free energy functional upto quadratic order to be
where
Here D is a matrix defined by D 2t 1 Ϫ1,2t 2 Ϫ1 ϭ1 ͑t 1 ,t 2 ϭ1 to P͒, with the other elements being zero. is the FloryHuggins interaction parameter and is defined by ͑r ជϪr ជЈ͒ϭ Here i j are the intersegment interaction parameters between ith and jth species. In writing Eqs. ͑2͒ and ͑3͒, we have assumed that interactions are short-ranged ͑i.e., (r ជϪr ជЈ) ϭ␦(r ជϪr ជЈ)), and imposed incompressibility. Consider a mixture of n 1 LRC chains ͑species I͒ of length N 1 and n 2 DCP chains ͑species II͒ of length N 2 . f 1 and f 2 are the average compositions of type-A segments in the LRCs and DCPs, respectively. Let R ជ j I (s) and R ជ j II (s) represent the spatial position of the sth segment of the jth chain of LRCs and DCPs, respectively. Let j (s) represent the chemical identity of the sth segment of the jth LRC chain ͓ϭϩ1(Ϫ1) for type-A ͑type-B͒ segments͔. In terms of these variables, the following macroscopic concentration fields can be defined:
The sequence of each LRC chain is different, but all the sequences belong to the same statistical distribution. So, it is unnecessary to include the subscript j to describe . We take the distribution of to be
where 1 measures the two-point correlations in sequence fluctuations ͑ 1 ϭ P AA ϩ P BB Ϫ1, where P AA and P BB are the probabilities of finding an A segment following an A segment and finding a B segment following a B segment in LRC chains͒. 1 Ͼ0 describes LRC chains which are statistically blocky, and 1 Ͻ0 describes LRC chains which are statistically alternating.
Following the general description in paper I, for such mixtures, we obtain 
͑6͒
The components of the matrix are
and
where xϭk 2 l 2 /6 ͑l is the Kuhn length, which we assume to be equal for both species͒. g 1 (x)ϭ͓1Ϫexp(Ϫx)͔/x, and g 2 (x)ϭ2/x 2 ͓exp(Ϫx)ϩxϪ1͔ is the Debye function. g 2 Ј is defined as
͑9͒
where zϭxϪln ͉ 1 ͉.
The incompressibility condition
reduces the 4ϫ4 matrix ⌫ 2 (k) to a 3ϫ3 matrix. By choos-
II as the reference concentration fluctuation, we obtain the new 3ϫ3 matrix ␣ to be
␣ is in a nonorthogonal coordinate system. In order to obtain the instability condition, structure factors, etc., in terms of the concentration fields of interest we carry out a rotational transformation ͑see the Appendix in paper I͒ to obtain ␣Ј in an orthogonal coordinate system. The structure factors, spinodal conditions, eigenmodes determining the concentration fluctuations can all be obtained from ␣Ј ͑see the Appendix in paper I͒. Next, we discuss the results of such calculations.
III. RESULTS AND DISCUSSIONS
In Fig. 1͑a͒ , we show the structure factors for deuterated type-A segments of the LRCs (S 11 (k)) in a mixture of DCPs and statistically blocky ( 1 ϭ0.8) LRCs. Both types of copolymers are symmetric in composition ( f 1 ϭ f 2 ϭ0.5) with the same chain length ͑N 1 ϭN 2 ϭ1000 for all cases considered in this paper͒ and with equal volume fractions (n 1 ϭn 2 ). At low values of ͑or at high temperatures͒, the corresponding curves show one clear peak at kϭ0. Increasing from ϭ0.018 to ϭ0.02 does not lead to any significant changes in the structure factor except around kϭ0.062 25 ͑in units of inverse Kuhn length͒. At this value of the wavevector, a peak emerges. When ϭ0.0202, the intensity of this peak diverges ͑we denote this value of by s ͒. This emergence of a peak at finite wavevector as temperature is lowered should be directly observable in scattering experiments.
In Fig. 1͑b͒ , we show the structure factor for deuterated type-A segments of DCPs (S 33 (k)). We find that by increasing within the same range as in Fig. 1͑a͒ , the intensity of the peak close to kϭ0.062 gradually increases. 25 Notice that the intensity of the structure factor S 33 (k) approaches zero for very small and large k values. This is a standard feature of scattering patterns for DCPs. Figures 1͑a͒ and 1͑b͒ show that by appropriate selective deuteration of the type-A segments, one would observe very different scattering patterns. Not surprisingly, we find the structure factors for deuterated type-B segments of LRCs and DCPs show similar features as for those of deuterated type-A segments of LRCs and DCPs, respectively. This is generally true, and so henceforth we shall only show the structure factors for type-A segments.
To understand the above differences in S 11 (k) and S 33 (k), we recall that when temperature is lowered below a critical value, LRCs undergo a phase transition from the homogeneous state to an ordered state ͑e.g., the lamellar state 26, 27 ͒ with the optimal wavevector locating at kϭ0. In contrast, it is well-known ͑e.g., see Ref. 28͒ that DCPs undergo a microphase segregation transition ͑MST͒ from the homogeneous state to an ordered state ͑the spherical bcc state or the lamellar state 28 ͒ with a finite optimal wave vector satisfying k*ϳN Ϫ1/2 , where N is the DCP chain length. Our findings for the mixture of LRCs and DCPs are consistent with these results at high temperature, as the structure factors for LRCs show a peak at kϭ0 and structure factors for DCPs show a peak at k 0. When temperature approaches the criti-cal value, interesting changes occur which are in stark contrast to the behavior of the molten pure species. The structure factor for LRCs develops a peak around the peak position of DCPs, and both the structure factors for LRCs and DCPs diverge at the same finite value of k* when the temperature acquires the spinodal value. This indicates that LRCs participate in the microphase segregation transition of DCPs with the optimal segregation length scale determined by DCPs. To further understand how the two species cooperate in this segregation transition, we investigate the eigenvectors which directly show the pertinent concentration fluctuations.
In Fig. 2 , we show the eigenvector belonging to the smallest eigenvalue of the pertinent matrix for the mixture described in Fig. 1 Figure 2 shows that, at different length scales, the least stable concentration fluctuations are of different types. The most important concentration fluctuations are those with the optimal wave vector k*ϭ0.062. This is because, at k* ϭ0.062, 1 has a minimum, and so at the spinodal the unstable concentration fluctuations will correspond to a length scale ϳ1/k*. Thus, in Fig. 3, we show , and the number ratio is n 1 : n 2 ϭ1 : 1. In ͑a͒, the vertical axis represents the intensity of the structure factor for deuterated type-A segments of the LRCs (S 11 (k)), and in ͑b͒, the vertical axis represents the intensity of the structure factor for deuterated type-A segments of the DCPs (S 33 (k)). II , respectively͒ of the smallest eigenvalue for different wave vectors. Both types of copolymers are symmetric ( f 1 ϭ f 2 ϭ0.5) with n 1 : n 2 ϭ1 : 1, N 1 ϭN 2 ϭ1000, and 1 ϭ0.8. The figure is plotted at ϭ0.02, which is slightly below s for this mixture. 1 and 2 are rescaled by the same factor to fit in the figure.   FIG. 3 . The smallest two eigenvalues and the normalized eigenvector of the smallest eigenvalue at different temperatures at the optimal wave vector (k*ϭ0.062) for the demixing of this mixture. Both copolymers are symmetric ( f 1 ϭ f 2 ϭ0.5) with n 1 : n 2 ϭ1 : 1, N 1 ϭN 2 ϭ1000, and 1 ϭ0.8. 1 and 2 are rescaled by the same factor to fit in the figure, and the labels for the concentration fluctuation amplitudes are the same as in Fig. 2. when the smallest eigenvalue, 1 , is equal to zero. This condition defines the spinodal point. It is clear from Fig. 3 that at low values of ͑or at high temperatures͒, the least stable concentration fluctuations are of type-␣. The segregation type changes when 1 ϭ 2 . For temperatures below the value at this point, the least stable concentration fluctuations become of type-␤. Figure 3 also shows that, in this type-␤ segregation, the amplitudes for segregation of type-A and type-B segments are larger for the DCPs than for the LRCs. This is because the entropic penalty for segregating LRC segments is higher than that for segregating DCP segments of different types. The above information suggests a picture of microphase segregation with type-A and type-B segments of the DCPs forming segregated microdomains and different types of segments of LRCs segregating slightly into different DCP microdomains.
To further understand how the average compositions of LRCs and DCPs affect the value of s and the types of concentration fluctuations at the spinodal, consider the results displayed in Fig. 4. Figure 4͑a͒ shows that the surface defined by s as a function of f 1 and f 2 exhibits a saddle point at f 1 ϭ f 2 ϭ0.5. A lower value of s ͑or a higher value of spinodal temperature͒ indicates a stronger demixing tendency for the homogeneous state. The existence of the saddle point shows that in a mixture containing symmetric DCPs ( f 2 ϭ0.5), the homogeneous mixture will demix at the lowest temperature when f 1 ϭ0.5. In contrast, in a mixture containing symmetric LRCs ( f 1 ϭ0.5), for DCPs with an average composition value f 2 ϳ0.5, the homogeneous mixture will demix at the highest temperature when f 2 ϭ0.5 ͓also see Fig. 7͑c͔͒ .
The physical origin of these results is made clear by examining the nature of the concentration fluctuations at the spinodal ͑referred to as the segregation types͒ for different combinations of f 1 and f 2 . This is depicted in Fig. 4͑b͒ . Different segregation types are represented by a gray scale. Four types of segregation patterns are predicted for the mixture described in Fig. 1 ing into the B-rich microdomains of DCPs will be referred to as the type-␥ A segregation. The segregation of type-A segments of DCPs from the type-B segments of DCPs with the LRC chains dissolving into the A-rich microdomains of DCPs will be referred to as the type-␥ B segregation. Figure  4͑b͒ shows that type-␤ segregation occurs around f 1 ϭ f 2 , when both types of chains have comparable numbers of type-A and type-B segments. Values of s for the type-␤ segregation are high because both types of chains experience significant entropy losses for this type of segregation. This results in the ridge around f 1 ϭ f 2 which is shown in Fig.  4͑a͒ . Figure 4͑b͒ also shows that type-␣ segregation occurs when ͉ f 1 Ϫ f 2 ͉ is large. This is because LRCs and DCPs under this condition, are close to the case of a binary blend of two types of homopolymers. Thus they separate from each other ͑with k*ϭ0͒ in order to lower the interaction energy between unlike segments. It is also clear that for type-␣ segregation, the entropy losses are the smallest. This is why we see that s decreases rapidly when ͉ f 1 Ϫ f 2 ͉ becomes large ͓Fig. 4͑a͔͒.
To understand the physical origin of the saddle point at f 1 ϭ f 2 ϭ0.5, we first note that along the line f 1 ϭ f 2 and around the saddle point, the concentration fluctuations are of type-␤ ͓Fig. 4͑b͔͒. Thus, the segregation type is similar to that in pure DCPs, where an equal average composition ( f A ϭ f B ϭ0.5) yields the lowest value of s . This is because, for a fixed chain length, the incompatibility of different DCP segments is the highest for equal compositions. Thus, around f 1 ϭ f 2 ϭ0.5, in the direction of f 1 ϭ f 2 , there is a local minimum. Now consider variations in the orthogonal direction; i.e., increasing ͉ f 1 Ϫ f 2 ͉ from zero. Figure 4͑b͒ shows that, as ͉ f 1 Ϫ f 2 ͉ increases, the segregation becomes of type-␥-a less entropically constrained situation. Thus, in this direction, f 1 ϭ f 2 ϭ0.5 is a local maximum. These two effects cause f 1 ϭ f 2 ϭ0.5 to be a saddle point. These variations of s with the characteristics of the mixture have important implications for the use of these mixtures in practice, and for selecting experimental conditions to study this class of systems. Figure 4͑b͒ shows that for intermediate values of ͉ f 1 Ϫ f 2 ͉, the unstable concentration fluctuations are of type-␥ A or type-␥ B . As ͉ f 1 Ϫ f 2 ͉ increases, segregation of type-␤ progressively becomes more difficult because it is entropically more unfavorable for the type-A and type-B segments of the LRCs to segregate to the A-rich and B-rich microdomains formed by the different types of DCP segments ͑because the numbers of type-A and type-B segments in LRCs and DCPs are not comparable͒. To decrease this penalty, entire LRC chains may enter one of the microdomains formed by the DCPs ͑since different types of segments of LRCs are harder to segregate than those of DCPs͒. However, compared to type-␤ segregation, the interaction energy is larger because there are more contacts of unlike segments. Thus, type-␥ segregation happens when the entropic gain wins over the energetic advantage of type-␤ segregation. Compared with type-␤ segregation, the energy increase is proportional to ͓ f 1 (1Ϫ f 2 )͔ for type-␥ A segregation, and ͓(1Ϫ f 1 ) f 2 ͔ for type-␥ B segregation. Thus by purely comparing interaction energies, the type-␥ A segregation is favored when f 1 Ͻ f 2 and type-␥ B segregation is favored when f 1 Ͼ f 2 .
In Fig. 4͑c͒ , we show the dependence of k* at the spinodal on the average compositions of LRCs and DCPs. It is clearly seen that k* decreases sharply when ͉ f 1 Ϫ f 2 ͉ in- N 1 ϭN 2 ϭ1000 . In ͑a͒ the vertical axis represents the intensity of the structure factor for deuterated type-A segments of the LRCs (S 11 (k)), and in ͑b͒, the vertical axis represents the intensity of the structure factor for deuterated type-A segments of the DCPs (S 33 (k)).
creases. In the region where type-␣ segregation occurs, k* ϭ0, which corresponds to a macroscopic segregation of LRCs and DCPs. This variation of the preferred wavevector with mixture characteristics can be measured by scattering experiments.
For a mixture of symmetric LRCs and symmetric DCPs ( f 1 ϭ f 2 ϭ0.5), in Fig. 5 , we show the dependence of s on the strength of the two-point correlations which describe the sequence fluctuations ͑measured by 1 ͒ of LRCs. The curve shows that mixtures of DCPs and statistically blocky LRCs are easier to demix compared with mixtures of DCPs and statistically alternating LRCs. We also find the same monotonic behavior for all combinations of f 1 and f 2 . This simple relationship between s and 1 arises because each statistically alternating LRC chain tends to interpenetrate the fluctuation microdomains of DCPs more than each statistically blocky LRC chain. This makes the homogeneous mixture more stable. This finding is consistent with our previous findings for mixtures of two types of LRCs and ternary mixtures of LRCs in two homopolymers presented in paper I and experiments in the strong segregation limit. 20, 21 Next, we discuss the effects of changing the volume fractions of the two types of copolymers in the mixture. The structure factors for type-A segments of LRCs (S 11 (k)) and type-A segments of DCPs (S 33 (k)) at a fixed value of ͑fixed temperature͒ in a mixture of symmetric LRCs and symmetric DCPs ( f 1 ϭ f 2 ϭ0.5) are shown in Figs. 6͑a͒ and 6͑b͒, respectively. These results show that when the volume fraction of DCPs is small, instability with a finite wavevector does not occur. As the volume fraction of DCPs increases, we see the emergence of a peak at finite wavevector, which suggests an impending microphase segregation transition with a preferred length scale. At the temperature corresponding to the results in Fig. 6 , the spinodal occurs when the volume fraction ratio is 1 : 1.51. The divergent peak for both S 11 (k) and S 33 (k) at the spinodal occurs at precisely the same value of k*ϭ0.062 ͓We find that the optimal wavevector at the spinodal is determined by the chain characteristics of LRCs and DCPs, as shown in Fig. 4͑c͒ , but does not depend on the volume fraction ratio of the two species of FIG. 7. ͑a͒ The values of at the spinodal ( s ) and ͑b͒ the segregation types at the spinodal are displayed against average compositions of LRCs and DCPs. The ratio of the number of two copolymers is n 1 : n 2 ϭ5 : 1 and two copolymers have the same chain lengths (N 1 ϭN 2 ϭ1000) . LRCs are statistically blocky ( 1 ϭ0.8). In ͑b͒, from the lightest to the darkest, the gray scale represents the regions in which ␣, ␤, ␥ A , and ␥ B types of concentration fluctuations happen at the spinodal. The discontinuities at the boundaries of different gray patches is due to the fact that we have computed only for a finite number of values of f 1 and f 2 . ͑c͒ The values of at the spinodal ( s ) are shown as a function of the average composition of DCPs in a mixture of DCPs and symmetric ( f 1 ϭ0.5), statistically blocky ( 1 ϭ0.8) LRCs at different volume fraction ratios of the two species. The two copolymers have the same chain lengths (N 1 ϭN 2 ϭ1000) . copolymers in the mixture͔ Figure 6͑b͒ also shows the emergence and shift of the scattering peaks when the DCP volume fraction changes. This should be directly observable in scattering experiments with selective deuteration when the DCP volume fraction is modulated. The physical reason for this behavior is the following. The optimal wavevector is at k*ϭ0 for pure LRCs and has a finite value for pure DCPs. In the mixture of LRCs and DCPs, when the LRC volume fraction is large, the entropic penalty for segregating the type-A and type-B segments of the LRCs dominates. This prevents concentration fluctuations with finite wave vector for the system. Thus, k* is close to zero. When the DCP volume fraction is large, the entropic penalties for segregation of LRC segments are not dominant, and k* gradually increases to the finite value determined by the DCP chains.
Comparison of the results displayed in Fig. 7 with Fig. 4 provides further insight into the effects of changing volume fractions on the stability of the homogeneous phase. Figures  7͑a͒ and 4͑a͒ exhibit the same qualitative features. However, we see that when the LRC volume fraction is larger ͓Fig. 7͑a͔͒, s is larger. This is simply because the entropic penalty for demixing is greater for LRCs. Thus, larger amounts of LRCs stabilize the homogeneous phase. Comparison of Fig. 7͑b͒ and Fig. 4͑b͒ shows that type-␥ segregation occurs over a smaller range of LRC and DCP average compositions when the volume fraction of LRCs is larger. This is because type-␥ segregations require the LRCs to dissolve in DCP microdomains. Thus, more LRCs make type-␥ segregation entropically harder to happen. The changes in the nature of the unstable concentration fluctuations with volume fraction may have important implications for kinetics, and should be observable in experiments.
Another interesting difference in the way in which the stability limit of the homogeneous phase depends upon the volume fraction of LRCs is shown in Fig. 7͑c͒ . Here, the variation of s with the average composition of the DCPs is shown for various volume fraction ratios. For low volume fractions of LRCs, the variation of s with f 2 is typical of the behavior of DCPs around f 2 ϭ0.5. There is a local minimum in s at f 2 ϭ0.5. For larger volume fractions of LRCs, Fig.  7͑c͒ shows that f 2 ϭ0.5 actually corresponds to a local maximum of s . This change in the nature of the spinodal temperature with volume fraction would be interesting to observe in experiments.
IV. CONCLUDING REMARKS
Mixtures of linear random copolymers ͑LRCs͒ and diblock copolymers ͑DCPs͒ are of both fundamental and practical interest ͑vide supra͒. However, little is known about the phase behavior of these systems. In this paper, we have discussed the conditions which lead to the instability of the homogeneous state of mixtures of LRCs and DCPs. The nature of the concentration fluctuations that drive these instabilities, and their dependence on mixture characteristics, are elucidated. The structure factors that we have computed show the emergence of a peak with finite wave vector as the spinodal conditions are approached. This is in contrast to mixtures of LRCs and mixtures of LRCs with homopolymers, where the instability occurs with zero wave vector. This interesting difference between mixtures in the Brazovskii class and Ising class should be directly observable in scattering experiments. Other predictions of the dependence of the spinodal temperature and the nature of the concentration fluctuations on the volume fractions and the LRC sequence statistics should also be observable in such experiments. It is our hope that experiments probing the kinetic evolution of ordered phases in LRC-DCP mixtures will be carried out; thus, motivating further work on the kinetics of these phase transitions.
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